By using register data for the entire Norwegian population aged 50-89 in the period 1980-1999, during which there were about 720,000 deaths, I estimate how the proportions of persons who were divorced or never married in the municipality affected all-cause mortality, net of individual marital status. The data include individual histories of changes in marital status and places of residence, providing a rare opportunity to enter municipality fi xed effects into the model, thereby capturing the timeinvariant unobserved factors at that level. The positive health externality of marriage that is suggested in the literature is supported by some of the estimates for women. Other estimates-especially those for men-point in the opposite direction. One possible interpretation of these fi ndings is that social cohesion is perhaps not as benefi cial for people's health as often claimed, at least not for both sexes. Alternatively, the results may refl ect that marriage perhaps undermines rather than strengthens social cohesion, or that other mechanisms are involved-for example, those that are related to people's perceptions of their health relative to the health of others. Estimates from models without such municipality fi xed effects are markedly different, but these also shed doubt on the notion that a high proportion of unmarried persons generally increases individual mortality.
t has been demonstrated repeatedly that those who are married have better health than those who are not (e.g., Hu and Goldman 1990; Waite and Lehrer 2003) , although the causal pathways have been inadequately explored. There are even indications of an increasingly protective effect of being married . In addition, some studies have suggested positive health externalities of marriage. For example, Cubbin, LeClere, and Smith (2000) reported that given individual marital status, relatively high homicide rates were observed among those who lived in areas where a high proportion of people were divorced. With Finnish register data, it was shown that people in communities with many one-parent families and divorcees suffered high alcohol and suicide mortality Martikainen, Mäki, and Blomgren 2004) . Moreover, similar evidence is available about more common diseases and causes of death. In one study, the proportion of women who were lone parents and the proportion of households that were female-headed were found to infl uence self-rated health (Stafford et al. 2004) . LeClere, Rogers, and Peters (1998) reported that women in communities with high concentrations of female-headed families were more likely to die of heart disease.
A common idea behind these multilevel studies is that the community family structure may be a determinant of, or at least linked with, social cohesion. Social cohesion is a contextual characteristic, as opposed to the social support from which each individual person may benefi t, that may be loosely defi ned as the degree of mutual trust and support among people in the community (Kawachi and Berkman 2000) . Many researchers use it as a synonym for "social capital" (as defi ned by Coleman 1988) , but others consider it a somewhat wider concept. The health effects of social capital or social cohesion have received much attention in recent investigations (e.g., Islam et al. 2006) . Some evidence for cohesion effects comes from surveys in which respondents were asked about their perceptions of the neighborhood and their ties with others (Patterson et al. 2004 ), but effects do not always show up statistically in such analyses (Mohan et al. 2005; Veenstra 2005 ). In addition, data on voting behavior, migration, and family structure have been used as indicators of social cohesion. For example, the proportion of men with a partner was one of three variables used in a Finnish study to produce a cohesion index, which had a modest effect on some causes of death (Martikainen, Kauppinen, and Valkonen 2003) . 1 The possible effect of community family structure deserves more attention. The issue is important because of the sharp drift away from marriage in many countries and because the current evidence for a relationship between health and community family structure is not overwhelmingly strong. The studies addressing this relationship are rather few, but they point in the same direction. Too, the theoretical arguments for a benefi cial effect of a high prevalence of marriage may be questioned. For example, it is not obvious that those who are married are those who provide the most support to others and contribute the most positively to the level of social cohesion, which has often been implicitly assumed (e.g., LeClere et al. 1998 ). It is not impossible that the statistical associations appearing in earlier studies are entirely spurious-that is, that they are a result of factors that are inadequately controlled for and that produce, say, both a high divorce rate in the community and high individual mortality.
The objective of this investigation is to use extraordinarily rich Norwegian register and census data as well as appropriate multilevel methods to check whether the proportion of divorced persons and the proportion of never-married persons have harmful effects on adult mortality during 1980-1999, above and beyond that of the person's own marital status. No attention is paid to the proportion of widowed persons because that is determined by the level of mortality (and the age difference between spouses). Lone parents could not be adequately identifi ed in the data.
The municipality is the level of aggregation; there were 435 municipalities in Norway at the end of the study period (currently 431). This is the lowest political-administrative unit in the country and the lowest level identifi ed in the available migration data. The size of the municipalities differs greatly. Oslo, the capital, has about one-half million inhabitants. Four other large urban municipalities have a population between 100,000 and 250,000. Among the other municipalities, the average population size is about 7,000, with a variation from 200 to 75,000. If effects of the community family structure largely operate through direct social interaction (see the upcoming review of possible mechanisms), considering smaller neighborhoods might be more relevant. However, a person's access to good health institutions is determined in part by political decisions taken at the level of municipality or higher (county, of which there are only 19; "health region"; or nation) as well as the socioeconomic resources and competing needs of other people within the municipality or a larger area.
The data cover the entire national population and include biographies of individual characteristics, such as education, income, and marital status. In addition, all municipalities in which a person lived during the period under investigation are identifi ed, and information is available about these municipalities for the relevant years. Because of the longitudinal character of the data, both at the individual and municipality level, it is possible to include municipality fi xed effects to pick up unobserved time-invariant factors at that level. This has rarely, if ever, been done in other multilevel mortality studies. The focus is on mortality in the age group 50-89 (in which about 75% of all deaths occur) and on the effects of the proportions of divorced or never-married persons in that age group, with a side view to the effects of the corresponding proportions among younger adults.
THE SETTING
Norway has a public health care system, and the country is strongly infl uenced by an ideology that places emphasis on equality in opportunities (Kautto et al. 1999) . Nevertheless, substantial socioeconomic differences exist in mortality (Kunst et al. 2004) , which are perhaps even sharper than in many other European countries (Mackenbach et al. 1997 ). In addition, marked differences exist between the 19 counties, apparently not only because of the socioeconomic composition (Kristofersen 1990 ). Men's life expectancy at birth currently ranges from more than 76 years in some counties in western Norway to less than 73 years in the northern county of Finnmark (Statistics Norway 2007a), with the corresponding fi gures for women at 82 and 80 years, respectively.
Quite a large proportion of those born early in the twentieth century never married, 2 but the period marriage rates increased from the mid-1930s to the mid-1960s, followed by a sharp decline (Statistics Norway 2007b). Consequently, the proportion of persons who are never-married at ages 30-49 increased during the period under analysis (from 11% in 1980 to 30% in 1999 ; calculated from the data used in this analysis). Comparatively, a decline occurred among those aged 50-69 (from 10% to 7%) and among those aged 70-89 (from 15% to 8%). Informal cohabitation has become more common, but the proportion of unmarried persons who are cohabitants is rather low among the main ages considered here (about 15% among those aged 50-79 in 1999 and far less in the early 1980s; Statistics Norway 2007c). Among those aged 30-49, however, about one-half of unmarried persons are cohabiting, according to the most recent fi gures.
Like in other European countries, divorce rates have increased strongly over the past four decades. 3 The proportion of divorced persons aged 50-89 has risen smoothly from 4% in 1980 to 11% in 1999. Women and men aged 30-49 have seen an increase from 7% to 13%.
THEORETICAL CONSIDERATIONS Possible Effects of the Proportions Who are Not Married
Plausible reasons exist both for the adverse and benefi cial effects of a large proportion of unmarried persons. I review the former fi rst and subsequently turn to the counterarguments.
Transmission of behavior. It is well established that married persons have lower mortality than unmarried persons, probably because of both selection (Goldman 1993; Lillard and Panis 1996) and truly causal effects of marriage and marital status changes on health and health behavior (Lillard and Waite 1995; Smith and Zick 1996; Umberson 1992) . In Norway, divorced men have particularly high mortality (Kravdal 2001b ; confi rmed by estimates in this study). A harmful health behavior linked to individual marital status may be passed on to others either because norms are changed or because people learn health behavior from one another through social interaction (Montgomery and Casterline 1996) . Thus, living in a community with a high proportion of unmarried persons, and perhaps especially a high proportion of divorced persons, may have negative implications for an individual's health behavior.
The level of earnings as a causally intermediate factor. Moreover, those who have poor health, perhaps as a result of not being married, may contribute less to the economy than others do. In some countries, a reduced work activity may also be seen among lone parents because of obvious practical obstacles (Stafford et al. 2004) . Lower incomes in the municipality may have negative health consequences for everyone because of, for example, a lower quality of health services. 4 In fact, even studies from the generally egalitarian Nordic countries have found such effects of the local income level Martikainen et al. 2003; Osler et al. 2003; Sundquist, Malmström, and Johansson 2004). 5 Competition. A "crowding-out" argument may also be relevant. If a large proportion of people in the community has poor health-because they are not married, for example-and thus present a large demand for health services, getting good professional care and treatment may be more diffi cult for an individual. The "competitors" are, to a large extent, found within the municipality, which is typically the area that health facilities are meant to serve. Similarly, if many residents have low incomes and need social support payments, local politicians may feel pressured to reduce the amounts transferred to each applicant.
Involvement with others. Finally, married persons may be less pressed for time than other groups, especially divorced women, who may have experienced severe drops in household income and may be solely responsible for child care responsibilities (Kalmijn and van Groenou 2005) . 6 This may increase the chance that married persons provide practical assistance to other people, offer an interpersonal contact that helps others get a sense of value and belonging, and take part in broader community activities. Such involvement produces immediate health advantages, and may contribute to building a generally higher degree of mutual connectedness in the community and a stronger interest in establishing associations and institutions that may be benefi cial for everyone.
Counterarguments. However, opposite effects are indeed plausible. Starting with the latter social-cohesion mechanism, it is not obvious that married persons actually engage themselves most strongly with others. Expectations may exist among married personsperhaps, especially among male partners-that a spouse should focus the attention on the couple rather than on friends (Gerstel 1988) . Additionally, married persons are more likely to have children than unmarried (in particular, the never-married) persons, and the responsibility to care for young children may contribute to weakening at least the mother's network and opportunities for a broader social engagement (Munch, McPherson, and Smith-Lovin 1997) . 7 Second, it has been suggested that a cohesive society may also weaken people's health by overburdening them with obligations, placing problematic restrictions on individual freedom, and making life unnecessarily diffi cult for those who for some reason fall outside (Portes 1998) . Another reason why a high proportion of unmarried persons may be benefi cial is that the lower community income (earlier pointed out as a disadvantage) may 4. Almost all Norwegian hospitals are public, with fi nancing from counties or national sources. However, most health centers and nursing homes are owned and run by municipalities. Although health centers and nursing homes are subjected to national regulations and receive government subsidies, the richest municipalities may offer somewhat higher quality than the others. Too, the richest municipalities may be more generous with their social support payments (which is the municipality's responsibility), and the higher incomes among the residents may trigger the establishment of some private health services.
5. Effects of low average income, high unemployment rate, or outright poverty have been documented in several countries (Pickett and Pearl 2001; Robert 1999; Sampson, Morenoff, and Gannon-Rowley 2002; Wen, Browning, and Cagney 2003) . Authors have also reported that community socioeconomic resources have no effect on health or mortality, but the lack of effect has typically been restricted to some age groups (Waitzman and Smith 1998) or specifi c health outcomes (Reijneveld and Schene 1998) , or quite few individuals or communities have been included (Ecob 1996; Reijneveld and Schene 1998). 6. In addition, it has been argued that single men tend to be little interested in developing and maintaining social networks and thus need to be married to be well integrated into the community (Antonucci and Akiyama 1987; Rosenthal 1985) . Also, a divorce may weaken networks because old friends may be torn between the partners and tend to shy away to avoid complicated situations (Terhell, van Groenou, and van Tilburg 2004) .
7. Another issue is that many unmarried persons may be socially active as part of their search for a partner, although this would be restricted primarily to people of the same age. improve health through a "relative-income effect." That is, given a person's own income, he or she may feel better if the average income in the community is low (Elstad, Dahl, and Hofoss 2006; Kawachi, Subramanian, and Almeida-Filho 2002) .
Similarly, one might speculate whether a personal health problem would be perceived as smaller-and thus be more successfully coped with-if many others in the community have poor health as a result of not being married or for other reasons. In support of this proposition, Kaplan and Baron-Epel (2003) argued that perceptions about other people's health are a key ingredient in the judgments about one's own health.
Sex and age variations. These effects of community family structure are not necessarily equally strong for men and women, but the differences are diffi cult to predict. A British study by Stafford et al. (2005) indicated that social cohesion was more benefi cial for women's self-rated health than for men's because of differences in the exposure and vulnerability to the local environment. Similarly, Molinari, Ahern, and Hendryx (1998) reported from the United States that the social qualities of neighborhoods were most important for the perceived health of women. However, another British study suggested a more positive link between social cohesion and mental health among men than among women (Ellaway and Macintyre 2001) . Opinions also differ about the importance of income (Robert 1999) and relative income. For example, a Swedish study showed that men were hardest hit by a low relative income (Yngwe et al. 2003) , but an Israeli investigation showed that low relative income affected mortality only among men but in an unexpectedly favorable way (Jaffe et al. 2005) .
Age variations may also exist. At younger ages, a relatively large proportion of the deaths are attributable to violence, accidents, or diseases that are strongly linked to immediate behavioral factors. One hypothesis that has been raised (e.g., Martikainen et al. 2003) is that both social cohesion and other contextual variables may be particularly important for such causes of death. On the other hand, the elderly may be generally more dependent on the local environment because they are more likely to need practical assistance from others. No empirical conclusion can be drawn from the literature. In Finnish analyses that addressed this issue, no clear age patterns in the effect of social cohesion are evident (Martikainen et al. 2003; Martikainen et al. 2004) , and the evidence from studies of other community factors is also inconclusive (see the review in Wen, Cagney, and Christakis 2005) .
Sources of Spuriousness
In addition to the causal effects reviewed earlier, several factors may affect both the community family structure and individual mortality, and thus need to be controlled for. Community income, whose possible importance for health was briefl y addressed earlier, may be one such factor. Another potential confounder is community education, which may affect health through transmission of good health behavior from better-educated individuals, less competing demand for health services because of a healthier population, or a higher quality of these services. 8 Much more attention has been paid to the health impact of community income than that of community education, but two studies that considered both factors concluded that the latter was actually the more important (Kravdal 2006; Wen et al. 2003) .
How community income and education affect the family structure is not obvious, though. It is widely assumed that economically successful men will marry relatively early, have a low chance of remaining single, and experience a low divorce rate. Views are mixed about the effects of a woman's earnings, linked to ideas about specialization (Becker 1991) versus pooling of resources (Oppenheimer 1994) . Additionally, individual earnings are 8. The same formal qualifi cations are required for nurses and physicians throughout the country. However, some municipalities struggle with vacancies or fi nd it diffi cult to attract the most qualifi ed personnel. Such problems may partly be a consequence of the level of education in the community. not the only economic factor of importance for marital behavior (Lichter, LeClere, and McLaughlin 1991; South and Lloyd 1995) . The earnings relative to that of other men and women, within a geographical area that is not easily defi ned, are also potentially important. Thus, one cannot be sure that marriage rates would increase and that divorce rates would decrease if the earnings of all men and all women in the municipality increased by the same amount. Similarly, although better-educated persons of both sexes have certain noneconomic resources that may add to the quality of a relationship, thereby enhancing their chance of marrying and remaining married, a corresponding effect of higher education at the aggregate level does not necessarily exist.
The degree of social cohesion in the community has also been suggested to have a bearing on the family structure, in addition to perhaps being infl uenced by it, as discussed earlier. At the individual level, Booth, Edwards, and Johnson (1991) found that people with few organizational affi liations and close friends had high divorce rates. South and Lloyd (1995) showed in a multilevel analysis that a high proportion of recent in-migrants, which is often thought to weaken social cohesion, pushed divorce rates higher.
Moreover, people's values may be important in creating a spurious relationship between family structure and mortality. Conservative family values, perhaps associated with religiousness, may inhibit some couples from splitting up and others from choosing informal cohabitation. (A high proportion of persons who are never married among the elderly is less likely to be an indication of more liberal values.) The prevailing values in the community may also affect individual mortality through, for example, local political attempts to restrict alcohol and drug abuse, as well as general health behavior, which is further transmitted to the individual. In support of this, religiousness is often found to promote a healthy lifestyle (Hummer et al. 1999; Waite and Lehrer 2003) . 9 Finally, both mortality and family structure may depend on whether the municipality is urban or rural, or on the distance to urban areas. The noneconomic gains from marriage may be smaller in cities, which offer many attractive and partly competing activities, and alternative partners may also be easier to fi nd in cities (Lichter et al. 1991 ). An urban environment is also widely thought to produce poor health behavior, perhaps partly compensated for by easier access to high-quality health services (Chaix et al. 2006) .
DATA AND METHODS

Data
The data include life histories through 1999 for all men and women with a Norwegian identifi cation number (i.e., everyone who lived in Norway for some time after 1960), and are an updated version of the data used in several previous studies (e.g., Kravdal 2001a Kravdal , 2001b . These life histories contain information about the following: date of death; all migration across municipality borders from 1964-1999; annual income in 1970, 1980, and 1990 ; and the highest educational level attained as of 1960, 1970, 1980, and 1990 . All this was taken from the population censuses of 1960, 1970, 1980, and 1990 and the Norwegian Population Register. In addition, characteristics of the municipalities were extracted from the Municipality Data Base operated by the Norwegian Social Science Data Services, or produced by aggregation of the individual data.
The Statistical Approach: Estimation of a Discrete-Time Multilevel Hazard Model
Using the Proc Logistic procedure in SAS, I estimate discrete-time hazard regression models for the years 1980-1999. I estimate the models separately for men and women and for 9. Religiousness may also be linked with social cohesion because of the strong support from others that one enjoys by taking part in congregational activities. the four 10-year age groups of 50-59, 60-69, 70-79, and 80-89 primarily because of the great number of observations (27 million person-years and about 720,000 deaths) and the large number of variables (470). In addition, such stratifi ed modeling easily reveals whether the effects vary across sex and age.
More specifi cally, the estimation of models for men in the lowest 10-year age group is based on a series of 12-month observations, 10 starting in January of the year when the man turns 50 (unless he was born before 1930) and ending in the year when he emigrates, dies, or turns 59-or in 1999-whichever comes fi rst. In other words, some contribute 0 years (e.g., those who already emigrated at a younger age), and others may contribute as many as 10 years. Any 12-month observation starting at a time when the man lived abroad is omitted. For those born before 1930, the earliest possible start of follow-up is in January 1980, when they were older than 50. The procedure is similar for the other age groups and for women.
The model is
where p ijt is the probability that a person i in municipality j alive at the beginning of year t dies within that year; a 0 is a constant term; X ijt is a vector of individual characteristics, and a 1 is the corresponding effect vector; C jt is a vector of community family variables, and a 2 is the corresponding effect vector; Y jt is a vector of other community variables, and a 3 is the corresponding effect vector; and f j is a municipality fi xed effect.
Marital status obviously has to be included among the individual variables (X ijt ). Also, age, year, and education-which are likely to have a bearing on marital status as well as mortality-are entered into the model. Individual income (infl ation adjusted) is included despite a blurred direction of causality: in addition to being a determinant of marital status, individual income may be affected by it. To make matters even more complicated, income may also be infl uenced by earlier health status. Fortunately, the inclusion of individual income has no effect on the estimates that are the focus of the analysis. Finally, recent in-migration (whether someone moved to the municipality within the past fi ve years) is included. This factor may be linked with marital status, just like its aggregate-level counterpart is linked with the community family structure (see the explanation that follows in the section "Other Municipality Variables").
All individual variables are time varying and refer to the situation at the start of the 12-month observation interval or (for education and income) the time of the most recent census before that (1970, 1980, or 1990 ). If a higher income is recorded at an earlier census, that income is used instead (not a critical decision). This specifi cation was chosen because income often declines while people approach or enter retirement, and the higher income earned earlier may be more representative of the purchasing power over a large part of adulthood. If no income is found in any census (occurring for < 1% of the observations), an indicator for missing income is set to 1 (otherwise 0), and income is set to 0 (any number would do). 11 A similar indicator is used for missing education (2%).
Community Family Structure (C jt )
The municipality variables are also time varying and describe the situation during the 12-month observation interval in the municipality where the person lived at the start of that year.
10. The 12-month observation intervals are suffi ciently short because shorter lengths gave the same results. 11. The income variable is 0 for some individuals (varying from 1% for the youngest men to 43% for the oldest women). Taking 0 as a separate category made the remaining effect of income weaker but still signifi cant.
Deciding which age group to use as a basis for the family structure variables is not obvious. Because the mortality of 50-to 89-year-olds is analyzed, a solution that immediately comes to mind is to consider the proportions of unmarried persons in the same age group. This also makes sense theoretically. For example, to the extent that social learning and comparison are involved, the behavior and conditions of people of about the same age may be particularly important. However, the family structure among younger adults might also have an effect, perhaps even a different one. This age group contributes even more to the community income, and the arguments related to the burden of childrearing are relevant primarily for them. Additionally, being unmarried at a young age may have another meaning than being married at a higher age: for example, being unmarried may involve partner searches to a larger extent, and many persons may cohabit. Therefore, although the main focus is on the averages over the ages 50-89 and across both sexes, averages over the ages 30-49 are also included in some models.
The proportion of divorced persons at ages 50-89 (mean = 0.082, SD = 0.044) and at ages 30-49 (mean = 0.137, SD = 0.059) is calculated by aggregating from the individual data on marital status. The proportion is defi ned as the number of divorced and separated persons divided by the number of married, divorced, and separated persons. 12 Further, the proportion divorced is age standardized, using the Norwegian age distribution in 2000 as a standard. 13 The proportion of never-married persons at ages 50-89 (mean = 0.089, SD = 0.030) and at ages 30-49 (mean = 0.186, SD = 0.083) is calculated in the same way except that all marital status groups are included in the denominator.
Other Municipality Variables (Y jt )
Average current income and educational level, pooled across sexes, are not necessarily important determinants of the community family structure (see earlier). However, in lieu of good alternatives, they are nevertheless included in the models. Because the community income in particular may be as much a result as a determinant of the community family structure, estimates from models without these variable are also mentioned.
More precisely, average income (in 100,000 Norwegian kroner [NOK] per year, infl ation-adjusted; mean = 0.92, SD = 0.25) is calculated as the total annual income of the residents in the municipality divided by the total population size (both extracted from Norwegian Social Science Data Services). For 32 municipalities, the total income is unavailable for a period of 1-14 years (about 3% of the observations). A missing-value indicator is set to 1 for these observations (otherwise 0). Dropping these observations did not affect the results. The missing indicator is also set to 1 for the years 1998-1999 because of slightly different defi nitions of average income in those years. However, using the reported values gave the same results. 14 Average education in the municipality at ages 50-89 (in years; mean = 10.3, SD = 0.55) is calculated by aggregating from the individual data on education (referring to the time of the most recent previous census). I also experimented with the inclusion of average education at ages 30-49. 15 12. Excluding separated persons, or including widows, in the denominator did not change the estimated effects appreciably.
13. The age standardizing did not change the effect estimates. 14. One might argue that median income would be a more appropriate variable than the mean and that the variance of income is likely to be linked with both the community family structure and social cohesion. However, these variables were not available in the data from the Norwegian Social Science Data Services. Sex-specifi c measures of average income were not available, either. Aggregating over individual data would not be a good alternative because income is known only for the years 1970, 1980, and 1990. 15. The education among women divided by that among men was included in some preliminary models, but it had no effect on the other estimates.
Also, the proportion of men and women aged 50-89 who lived in the municipality for less than fi ve years (mean = 0.046, SD = 0.0018) is included-or, alternatively, the corresponding proportion at ages 30-49. This factor may affect mortality through social cohesion and is also likely to be correlated with the proportion of divorced persons. The disruption of a relationship often makes one or both partners move, so if a municipality has many recent divorcees, there may also be many persons who recently moved in.
Fixed Effects (f j ) Instead of adding a municipality-level random term to the intercept, which is a common procedure in multilevel research (e.g., Goldstein 1995) , I add fi xed effects at the municipality level (a vector of 0/1 dummy variables for each of 435 municipalities, except one reference municipality, multiplied by a corresponding effect vector). I follow this approach because there may be unobserved community factors that are important both for individual health and for the community family structure, and that are essentially constant. An obvious example is the population density (for which a good proxy could have been included) and various factors related to the physical environment. In addition, there may be a strong stable component in people's values. These time-invariant characteristics are picked up by the fi xed effects. 16 The random effects, however, would be assumed to be uncorrelated with the family structure and the other independent variables that are included in the model.
As shown later, the inclusion of fi xed effects has a large effect on some estimates. One probable reason why this approach is not used more often is the data requirements: there must be observations for at least two different times for a substantial number of communities.
The small size of some of the municipalities turned out not to be a problem. For example, in the model for men at ages 70-79, a large proportion of the fi xed effects were actually signifi cant, and there were no extremely low or high point estimates. (All the fi xed effects were estimated to be between -0.74 and 0.56.) For women at ages 50-59, where mortality is lowest, only three of the point estimates were very large (about -10, whereas 14 had an absolute value between 1 and 2, and the remaining were between -1 and 1). Moreover, excluding the observations from the 100 smallest municipalities had no effect on the family structure effect estimates.
RESULTS
A full set of estimates for all age groups and both sexes is shown in Table 1 . In addition, the effects of the proportions of divorced and never-married persons are shown in the fi rst column of Table 2 and in Figure 1 . Among women, there are no effects of the proportion of never-married persons, but the effects of the proportion of divorced persons are somewhat mixed: a high proportion of divorced persons increases mortality signifi cantly at ages 70-79, and there is an indication in the opposite direction at ages 50-59. Among men, a high proportion of never-married persons lowers mortality at ages 60-69 and 70-79. Moreover, a mortality-reducing effect of a high proportion of divorced persons is indicated at ages 70-79, and there are even weaker indications of low mortality in municipalities with many divorced 16. An intuitive explanation of this model with municipality fi xed effects, based on an example, might be helpful. Assume that a person A lives in a municipality j at time t. Another person B with the same observed individual characteristics as A lives in the same municipality j at time t + ∆t. Other such pairs of similar persons live in the same municipality at times t and t + ∆t. Let us focus on the subset of those pairs that have the same within-pair difference (refl ecting change over time within the municipality) in average education, average income, and proportion of in-migrants as the A-B pair has. Assume further that a mortality-increasing effect of the proportion divorced is estimated. The implication of this estimate is that among these pairs, a positive association exists between the within-pair difference in mortality (i.e., change in mortality over time) and the within-pair difference in the proportion divorced (i.e., change in proportion divorced over time). c Estimates from the same model as specifi ed in Table 1 , except that the family structure is measured at ages 30-49 instead of at ages 50-89. † p < .10; *p < .05; **p < .01 or many never-married persons at ages 50-59 (p values of 0.11 and 0.14). 17 In other words, men may benefi t in terms of health from being surrounded by many who are not married, whereas the evidence for women (on the whole) suggests an adverse effect, if any. All in all, it also seems that a high proportion of divorced persons is more harmful or less benefi cial than a high proportion of never-married persons. The results do not permit a clear conclusion about the age interaction; however, to the extent that the estimates show a trend, it suggests that the effects become less benefi cial or more adverse with increasing age. The estimates would have been markedly different without the fi xed effects. As shown in the second column of Table 2 , a high proportion of divorced persons generally appears to increase mortality, and a high proportion of never-married persons appears to reduce mortality. 18 The difference between these two sets of model estimates means, for example, that there may be certain time-invariant municipality characteristics that both stimulate divorce and push mortality higher. 19 When the proportions of divorced or never-married persons at ages 50-89 are substituted with the corresponding proportions at ages 30-49, the pattern in the estimates largely remains for men (third column of Table 2 ). A high proportion of never-married persons still reduces mortality, although for only one age group, but there are no signifi cant effects of the proportion of divorced persons. For women, the focus on the proportion of unmarried persons at ages 30-49 introduces a more divergent pattern. The effects of a high proportion of divorced persons are mixed (one signifi cant positive estimate at ages 60-69 and one signifi cant negative effect at ages 80-89)-just like when the proportion of divorced persons at ages 50-89 is considered-but relatively high mortality is seen (among the oldest women) in municipalities with many never-married persons. The results do not change much if the average education and proportion of in-migrants at ages 30-49 are included instead of the corresponding measurements at ages 50-89.
To summarize, a focus on the family structure at ages 30-49 provides more evidence for adverse effects among women than among men. However, it is less clear that a high proportion of divorced persons is more harmful than a high proportion of never-married persons, given these sharp effects of a high proportion of never-married status for older women. On the whole, there appears to be more adverse or less benefi cial effects of a high proportion of unmarried status at ages 30-49 than at ages 50-89, but this is largely because of precisely these effects of a high proportion of never-married status on women's mortality. There is no clear age trend in these models, either. A high proportion of never-married persons has the most adverse or least benefi cial effects on women's mortality at the highest ages. The pattern for men is similar, but the effects of the proportion of divorced persons on women's mortality point in the opposite direction.
Let us turn briefl y to the control variables. No signifi cant effects of average income are estimated. There was only one indication when education was left out, although there were some signifi cant mortality-enhancing effects of high income in models that did not include fi xed effects. A high average education is found to reduce mortality quite strongly among men younger than 80 but not for any other groups. (A high average education lowered mortality more generally according to the models without fi xed effects.) For those who suspect that the relatively strong effects indicate problems related to the small variations in the education variable, 20 it should be reassuring that other effect estimates are little infl uenced by the inclusion of this variable. In its absence, effects of the proportion of divorced persons would have been more clearly mortality-reducing for some groups of men, which would only have strengthened the main conclusion of the analysis.
18. Standard errors of community-effect estimates are biased downward in this model with neither fi xed nor random effects. Because the estimates are so strongly signifi cant, though, it is hard to believe that they would have turned insignifi cant if a random term were added.
19. If data had not allowed the inclusion of fi xed effects, one might instead have tried to a capture at least some of the time-invariant confounders by including a few constant factors available in the data. With the addition of main region of residence, a rural/urban distinction, and the average proportion voting with the Christian Democrats in the elections during the study period, the effects of the proportion of never-married status among women became much weaker, or not even signifi cant, but the estimates were otherwise as shown in the second column of Table 2. 20. Average education changes much less over time than the other variables, and there is less variation in this change across municipalities (refl ecting the pervasive expansion of education throughout the country in earlier decades and that few people attain more education after about age 30).
High mortality is estimated for people who recently moved to the municipality, but a large proportion of in-migrants has no effect (as opposed to several mortality-increasing effects in the models without fi xed effects). Leaving out these two variables has no appreciable effect on the other estimates.
DISCUSSION
The main result is that there is modest support for the idea that a large proportion of unmarried persons increases mortality but that the effects are more adverse for women than for men. Apparently, differences in community income-which is a variable that picks up both the importance of absolute wealth in society and that of an individual person's relative income-cannot explain this pattern. Average income in the municipality is included in the models but does not have an effect. (This is convenient because if the inclusion of this variable had changed the effects of family structure markedly, one would not know whether part of the causal effect had been explained or whether a source of spuriousness had been captured.) However, other potential mediators exist, with opposing effects. As explained earlier, adverse effects may be produced because a high proportion of unmarried persons weakens social cohesion, which in turn drives up mortality, or because a high proportion of unmarried persons leads to the transmission of poor health behavior or competition for health services. On the other hand, the social-cohesion argument may be reversed. Perhaps unmarried persons-rather than married persons-are especially important in producing a cohesive society, or perhaps social cohesion actually increases mortality. In support of a nonbenefi cial effect of social cohesion, the present study does not reveal any effect of the proportion of recent in-migrants, which may be among the determinants of social cohesion. More importantly, benefi cial effects have not appeared in all earlier investigations that included fairly good indicators of social cohesion, and there are even indications of negative consequences (Portes 1998) . Many studies have also failed to reveal a health effect of income inequality, which has been thought to operate in part through social cohesion (Wilkinson and Pickett 2006) . Further, there is also an opposite version of the argument related to other people's health: if many people are not married, there may be many persons with poor health and thus a feeling of a good "relative health" for the person in focus, which might lower his or her actual mortality (see earlier for details about this).
These factors may act together, in a sex-specifi c manner, to produce the observed pattern in the estimates. The estimates may, for example, refl ect that the "standard" social cohesion argument is only somewhat relevant for women, whereas men's mortality is rather markedly infl uenced by "relative health." Alternatively, it might seem more plausible that these factors are important for both sexes but that they almost outbalance each other for women, whereas the relative-health mechanism is the dominant one for men. Similarly, the pattern may, in principle, refl ect that a high proportion of unmarried persons actually reduces mortality through social cohesion, for one of the two aforementioned reasons, with the opposing force being a transmission of harmful health behavior or competition for health services. Another possibility is that social cohesion is the only important intermediate factor, that it is positively associated with marriage, and that it has a weakly benefi cial effect for women, if any, while it increases men's mortality. Finally, the pattern may be produced entirely by sex-specifi c infl uences of poor health or health behavior among other people. Perhaps others' health affects women somewhat adversely (e.g., transmission of health behavior), while it has a more benefi cial effect on men (through "relative health"). One conclusion is that social cohesion is not the advantage for both sexes that is most commonly assumed, or-if it is-there must be other forces superimposed upon the cohesion effect.
There may be reasons to expect that a high proportion of divorced persons is more harmful than a high proportion of never-married persons (see earlier review). This idea is also supported by the data but with one major exception: the adverse effects of a high proportion of never-married persons at ages 30-49 on the mortality of the oldest women. The latter fi nding is not easily explained. No obvious reason exists why the never-married group at ages 30-49 should have particularly poor health or contribute little to the economy or the level of social cohesion compared with the divorced or compared with the never-married group at older ages. A large proportion of never-married (and divorced) persons in this age group actually live in informal unions and thus have a lifestyle quite similar to the married. Many young never-married persons may also be lone parents, but that would be an even more likely situation among the divorced. Further, single people in this age group may, to a large extent, be involved in mate searches and therefore perhaps be less inclined to provide practical help to the older women (who may include their own mothers), for whom an effect is seen. However, this would be just as relevant for divorced as for never-married persons.
As explained earlier, there are good theoretical reasons to expect both particularly strong and particularly weak effects of community family structure at the oldest ages. In that sense, the diffuse age pattern in the estimates fi ts with expectations. However, although there is no clear trend within the age window considered here, the effects might have been markedly different if the focus had been moved to younger ages.
The lack of effect of average income is itself an important fi nding because several earlier studies, none of which included fi xed effects at the same level as the aggregate income variable, reported benefi cial health effects of high average income. Given individual income, a community income variable picks up both the effect of economic resources to be used, for example, to establish good health services, and the effect of a person's relative income. The result here may suggest that both types of effects are unimportant in Norway or that they offset each other. Moreover, the effect of average education found for some age groups is worth noting. Few other researchers have reported such community education effects, and certainly not in a fi xed-effects approach.
However, even these estimates from fi xed-effects models may be biased. One reason is that there may be unobserved municipality factors that are time varying. In principle, perhaps certain socioeconomic or ideational factors that are inadequately captured by the included variables drive divorce rates higher and mortality rates lower, so that the real effect of the proportion divorced is actually more adverse than indicated by the estimates. Selective migration is also a possible source of bias (Oakes 2004) . 21
SUMMARY AND CONCLUSION
Some studies have suggested that given individual marital status, mortality is relatively high in communities where many people are not married, perhaps partly because of a lower degree of social cohesion. Assuming causal effects, this would mean that the current drift from marriage in contemporary Western societies would harm not only the health of those directly involved but all others as well.
However, such health effects do not appear clearly in this investigation. Even " standard" models without municipality fi xed effects shed doubt on the idea that a high proportion of unmarried persons generally increases mortality because there are mortalityincreasing effects only of a large proportion of divorced persons and not of a large proportion of never-married persons. Even less support for the idea is found when fi xed effects are included in order to control for unobserved constant municipality characteristics. In fact, mortality among men aged 60-79 is particularly low in municipalities where many people aged 50-89 have never been married, and there are indications of a similar benefi cial effect 21. The idea is that the family structure in the municipality, in principle, may be linked with unobserved individual characteristics because of migration. More precisely, people with certain characteristics associated with good health may tend to move into or remain in a municipality because of the family structure there or because of the factors that have created this family structure. of divorce on men's mortality. An adverse effect of a high proportion of divorced persons is seen among women, albeit in only one 10-year age group, and there are indications of a benefi cial effect in another age group. No effects of the proportion of never-married persons at ages 50-89 appear among women. Thus, one may also conclude that the evidence against the proposed benefi cial health externality effect of marriage is stronger among men than among women, and stronger as judged from the effects of the proportion of never-married persons than as judged from the effects of the proportion of divorced persons. The same sex pattern shows up in models including the family structure among people at ages 30-49, instead of among people at ages 50-89, but in those models, the idea that a high proportion of divorced persons may be more harmful than a high proportion of never-married persons is not supported. For some reason, it is a high proportion of never-married persons among these young adults that has the clearest adverse effect (although the effect is restricted to women). The modeling has been stratifi ed by age throughout the investigation, not least for practical reasons, but no clear age pattern appears in the estimates.
In principle, the lack of a clear harmful effect of a high proportion of unmarried persons would be consistent with social cohesion not being a general health advantage after all, at least not when the measurement is at the level of municipality. However, other possible explanations exist. For example, a low prevalence of marriage, either as a result of many never-married persons or many divorcees, may perhaps strengthen, rather than weaken, social cohesion. It is also possible that mechanisms other than those involving social cohesion are important in producing an effect of family structure on individual mortality. In particular, I speculated earlier that a person's health relative to that of others in the community might be implicated (rather than relative income, which has been reported to affect mortality in some other studies).
Keep in mind that these estimates from models that include municipality fi xed effects (and a few time-varying municipality variables that turned out to not to be infl uential) may be biased: there may be important, unobserved time-varying municipality factors as well as selective migration. However, the results suggest at least that researchers should be careful to assume generally harmful effects of a high proportion of unmarried persons. A quite different issue is, of course, whether such effects might have shown up more clearly for specifi c causes of death, for younger age groups, or if other units of aggregation had been employed. The effects might also be different in a country with less-generous welfare policies.
On the methodological side, the analysis illustrated the importance of including municipality fi xed effects. Without these fi xed effects, I would have arrived at different conclusions. The investigation also illustrated that it may be worthwhile to consider the family structure in more than one broad age group in future statistical investigations or theoretical discussions and that the possibility of sex (and perhaps age) variations in the effects of community factors may deserve more attention.
